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(54) SC-CUT CRYSTAL RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an SC-cut 
crystal resonator with a satisfactory stress sensitivity 
characteristic to maintain a highly stable oscillation 
frequency irrespective of the posture of the resonator 
itself and of a stress from outside by setting the 
longitudinal direction of a crystal piece to a specified 
angle from an XX'-axis. 

SOLUTION: A crystal piece 1 1 is obtained by rotating a 
face orthogonal to the Y-axis of artificial rock crystal 
with an X-axis as a center and cutting it in an oblong 
form from an SC board rotated from the rotated position 
by 22 degrees with a Z~axis as its center. Stress 
sensitivity characteristic of the crystal piece 11 in the 
oblong form almost continuously changes in accordance 
with an intra-face rotation angle and the longitudinal 
direction of the oblong form becomes maximum on a V 
side by 0 degree from the XX-axis and becomes 
maximum on a side by 90 degrees. Since the stress 
sensitivity characteristic crosses an original point and it 

becomes minimum '0' when the longitudinal direction is between 45 degrees and 135 degrees. 
For making a frequency change by stress from outside or a posture difference to be minimum, it 
is desirable to set the longitudinal direction to be the direction of ±45 degree from the XX'- ' 
axis in the case of an oblong SC-cut crystal piece 11. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The quartz resonator of SC cut characterized by making the longitudinal direction of 
the Xtal piece into a **45~degree direction from XX' shaft in the quartz resonator of SC cut of 
the stick-shape cut down from the field which rotated about 33 degrees of fields which intersect 
perpendicularly with the Y-axis of the crystal of Xtal focusing on the X-axis, and was rotated 
about 22 degrees focusing on the Z-axis from this rotated location. 

[Claim 2] The quartz resonator of SC cut characterized by having drawn the excitation electrode 
which carried out the phase confrontation, and which was formed in the table backing side of the 
Xtal piece in the thing according to claim 1 to the end section of the longitudinal direction of the' 
Xtal piece, and holding the Xtal piece at the derivation edge of this excitation electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to oppression of the seiche of an B mode 

with respect to the quartz resonator of SC cut 

[0002] 

[Description of the Prior Art] Recently, the quartz resonator of SC cut which has the engine 
performance which was excellent about stress sensitivity, a thermal shock property, the phase 
noise engine performance, etc. attracts attention. The quartz resonator of such an SC cut forms 
an electrode in the Xtal piece 1 started from the field which rotated about 33 degrees of fields 
which intersect perpendicularly with the Y-axis of the crystal of Xtal focusing on the X-axis as 
shown in drawing 3 , and was further rotated about 22 degrees focusing on the Z~axis from this 
rotated location. 

[0003] The frequency and the temperature characteristic of the quartz resonator of such an SC 
cut serve as the shape of a 3rd outline curve which has the strange pole near 80 degree C. On 
the other hand, the crystal oscillator of the thermostat mold which it heats [ mold ] to the 
constant temperature of about 80 degrees C, and operates it as a crystal oscillator of high 
stability is known. Such an oscillator has a heater for heating, and a thermal control circuit, and 
he is trying to maintain fixed temperature by controlling the calorific value of a heater. 
[0004] And he maintains a quartz resonator in constant temperature of about 80 degrees C, and 
is trying to obtain a stable oscillation frequency in the crystal oscillator of a thermostat mold. A 
deer is carried out, in the quartz resonator of SC cut, since it has the strange pole near 80 
degree C, when it uses as a crystal oscillator of a thermostat mold, it will be used to a 
temperature change in fewest temperature regions of the rate of change of an oscillation 
frequency, and a much more stable oscillation frequency can be obtained. 

[0005] However, the high stability crystal oscillator using the quartz resonator of such an SC cut 
is used as a frequency reference standard which has about 10-10 to ten to 1 1 stability. For this 
reason, it is required that there is it as much as possible, little a stress sensitivity property is 
good, i.e., change of the frequency to external stress. 
[0006] 

[Problem(s) to be Solved by the Invention] what was made in view of the situation of the above 
[ this invention ] — it is — a stress sensitivity property — good — irrespective of the position 
of the oscillator itself, and an operation of the stress from the outside — high — it aims at 
offering the quartz resonator of SC cut which can maintain a stable oscillation frequency. 
[0007] 

[Means for Solving the Problem] In the quartz resonator of SC cut of the stick-shape cut down 
from the field which claim 1 of this invention rotated about 33 degrees of fields which intersect 
perpendicularly with the Y-axis of the crystal of Xtal focusing on the X-axis, and was rotated 
about 22 degrees focusing on the Z-axis from this rotated location It is characterized by making 
the longitudinal direction of the Xtal piece into a **45~degree direction from XX 1 shaft, and claim 
2 is set to a thing according to claim 1. The excitation electrode which carried out the phase 
confrontation and which was formed in the table backing side of the Xtal piece is drawn to the 
end section of the longitudinal direction of the Xtal piece, and it is characterized by holding the 
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Xtal piece at the derivation edge of this excitation electrode 
[0008] 

[Example] It explains to a detail with reference to the top view of the Xtal piece which formed 
hereafter the electrode which shows one example of this invention to drawing 1 . 11 in drawing is 
started in the shape of a strip of paper from SC plate which is the Xtal piece, for example, 
rotated about 33 degrees of fields which intersect perpendicularly with the Y-axis of the crystal 
of synthetic rock crystal focusing on the X-axis as shown in drawing 3 , and rotated about 22 
degrees focusing on the Z-axis from this rotated location further. 

. [0009] Here, 18 kinds of samples to which the field internal version of every 10 degrees of the 
longitudinal directions of the Xtal piece of stick-shape was carried out from XX' shaft orientation 
were manufactured, and the stress sensitivity property was measured about each sample. The 
resonance frequency of the Xtal piece of a sample was 1 1MHz, draws the excitation electrode 
which carried out the phase confrontation and which was formed in the table backing side of the 
Xtal piece to the end section of a longitudinal direction, and was made to perform a cantilevered 
suspension at this derivation edge. And change of the resonance frequency at the time of 
pressurizing the other end of the longitudinal direction of the Xtal piece was measured. 
[0010] Drawing 2 is a graph which shows the measurement result of a stress sensitivity property. 
The stress sensitivity property of the Xtal piece of stick-shape carries out abbreviation per- 
continuum change according to a field internal-version include angle, the longitudinal direction of 
a strip of paper serves as max from XX f shaft at 0 degree, and serves as max at 90 degrees at - 
side at + side so that clearly from this graph, and that frequency deviation is about 3 ppb/N, 
respectively. Moreover, a longitudinal direction is set to a minimum of 0 from XX' shaft, in order 
that a stress sensitivity property may cross a zero at 45 degrees and 135 degrees. 
[001 1] Therefore, in order to make frequency change by the stress or the position difference 
from the outside into min, in the case of the Xtal piece of SC cut of stick-shape, it is desirable 
for 45-degree ** to make a longitudinal direction 135 degrees from XX' shaft, and to make a 
longitudinal direction a **45-degree direction from XX' shaft 

[0012] thus, Takayasu who is ten to about ten when change of the frequency by the stress from 
the outside, a position difference, etc. can be made into min, for example, it will be the oscillator 
of a thermostat mold, if it carries out — the stress from the outside and very little oscillation 
output of change of the oscillation frequency by the position difference can be obtained by the 
law. 
[0013] 

[Effect of the Invention] As explained in full detail above, according to this invention, the quartz 
resonator of SC cut which a stress sensitivity property can be good, can make min frequency 
change by the stress from the outside and the position difference, and can maintain resonance 
frequency to high stability can be offered. 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the logging include angle of the Xtal piece of one example of 
this invention. 

[Drawing 2] It is the graph which shows the relation between the logging include angle of the Xtal 
piece, and stress sensitivity. 

[Drawing 3] It is drawing explaining the logging include angle of the Xtal piece of SC cut. 
[Description of Notations] 
1 1 .. Xtal Piece 
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DRAWINGS 
[Drawing 1] 

XX' 



4 










Ox * 







ZZ' 



[Drawing 2] 
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